
 

 

3D Blood–Brain Barrier Rat Model 
 

Product Information: 

Our 3D Blood–Brain Barrier Rat Model (BBB) characteristics are induced and maintained by 

cross-talk between brain microvessel endothelial cells and neighbouring elements of the 

neurovascular unit. We have developed and characterized a new syngeneic BBB model using 

primary cultures of the three main cell types of cerebral microvessels. The co-culture of rat 

endothelial cells, pericytes and astrocytes mimick the anatomical situation in vivo. This model 

can be used for Drug BBB Permeability study, form micromolecules to cells. 
 

 
 

In the presence of both pericytes and astrocytes rat brain endothelial cells expressed enhanced 

levels of tight junction (TJ) proteins occludin, claudin-5 and ZO-1 with a typical localization at 

the cell borders. Further morphological evidence of the presence of interendothelial TJs was 

provided by electron microscopy. The transendothelial electrical resistance (TEER) of brain 

endothelial monolayers in triple co-culture, indicating the tightness of TJs reached 400 Ω cm2 on 

average, while the endothelial permeability coefficients (Pe) for fluorescein was in the range of 

3 × 10−6 cm/s. Brain endothelial cells in the new model expressed glucose transporter-1, efflux 

transporters P-glycoprotein and multidrug resistance protein-1, and showed a polarized transport 

of rhodamine 123, a ligand for P-glycoprotein. To further characterize the model, drug 

permeability assays were performed using a set of compounds with known in vivoBBB 

permeability. The new BBB model, which is the first model to incorporate pericytes in a triple 

co-culture setting, can be a useful tool for research on BBB physiology and pathology and to test 

candidate compounds for centrally acting drugs. This model is ready to use, and easily 

transportable. 

Our in vitro 3D rat model of the blood-brain barrier (BBB) made of primary cultures of rat 

(Wistar rat) brain capillary endothelial cells, brain pericytes and astrocytes. With a polyethylene 

terephthalate (PT) membrane is a ready-to-use concept for your evaluations of BBB-permeability 

of drugs and drug candidates. 

  

The model comes in the following formats: 

 

• 6-well format construct 

• 12-well format construct 

• 24-well format construct  

• 96-well format construct 

 



 

We deliver the complete set of 3D BBB Rat model in frozen packaged with dry ice. It can be 

frozen as a whole and stored at -80℃. We guarantee the use of our model within 1 month. 

 

Characterization of 3D BBB Rat Model by immunocytochemistry 
 

 

 

 

 

 

 

For evaluating the permeability of a molecule through the brain endothelial and pericytes layers 

of our model, in blood-to-brain direction, the molecule is applied to the upper compartment of 

the insert. Cells within are not clearly seen by microscopic observations.  

 



 
  

 

              (Move frozen thawing-solution (media 1) to 37 ℃ water-bath.) cells, carelessly. Add medium 1, very gently.) 

Move thawing-sol to clean-bench. 

Move a BBB Kit in frozen to clean-bench. Take off seals.  
(Do not take a minute.) 

 Wipe up waterdrops (humidity) on BBB Model with clean papers. 

 . 
           13. (Move frozen medium 2 to 37 ℃ water-bath. ) 

 Stir up gently Blood-side (inside of Insert) with a pipette, 5 to 10 times. 
14. Wipe up humidity on surface and bottom of BBB Kit.Remove medium 1 

from Brain-side, and add 1,500 μL medium 2   (Do not stir up Brain-side.)

 (red arrow), then 

remove medium 1 from Blood-

side, and  
500 μL medium 2. add 

(Do not touch cells, carelessly. Add medium 2, very gently.) 

Incubate BBB  with medium 2 in CO2 incubator for 3 days.  
           (from thawing day  (Day) to Day 4 )On Day 4 BBB  is activated   functionally,      
                                                                                                                                           and maintains BBB function until  
                                                                                                                                            day 7. Use activated-BBB t on Day 4.(You can store activated-    

                                                                                                                                           BBB  in CO2 incubator at 37 ℃.  We recommend you use  

                                                                                                                                          the BBB until Day 6.) 

B l o o d - s i d e B l o o d - s i d e 

I n c u b a t e   B B B   K i t   f o r   2   t o   3   h r s   i n   C O 2   i n c u b a t o r .   D u r i n g   t h i s   i n c u b a t i o n ,   
w a r m   m e d i u m   1   t o   3 7   ℃ 

C h e c k   c e l l s   w i t h   i n v e r t e d   m i c r o s c o p e . 
B l o o d - s i d e B r a i n - s i d e 

m e d i u m   2 
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Drug Permeability Assays 



 

 


